We report some results in large pseudo rapidity π 0 -production in polarized proton collisions at √ s = 200 GeV. The single spin asymmetry for positive Feynman x (xF ) is consistent with zero up to xF ∼ 0.35, then increases with increasing xF . This behavior can be described by phenomenological models including the Sivers effect, Collins effect or twist-3 contributions in initial and final states. The asymmetry is found to be zero for negative xF (−0.6 < xF < −0.2). It has been observed that inclusive p + p → π 0 + X cross sections at η = 3.3, 3.8 and 4.0 are consistent with next-to-leading order perturbative QCD calculations.
Introduction
At present Quantum Chromodynamics (QCD) can not explain the origin of significant transverse single spin asymmetry (A N ) in partonic interactions. Collinear factorized perturbative QCD (pQCD) calculations at leading twist predict these analyzing powers to be entirely negligible, due to chirality in the theory. However, experimental data 1,2,3 shows that A N for inclusive particle production is on the order of 10% independent of the center of mass energy ( √ s). To improve the situation theorists develop several models in a generalized version of the QCD factorization scheme, which allows for intrinsic transverse motion of partons inside hadrons, and of hadrons relatively to fragmenting partons. This adds new possibilities of spin effects, absent for collinear configurations. Sivers 4 proposed as a source of spin effects to be a flavor dependent correlation between the proton spin (S p ), momentum (P p ) and transverse momentum (k ⊥ ) of the unpolarized partons inside the proton. This results in the new polarized parton distribution function:
a Presented at the XXXX th Rencontres de Moriond on QCD and High-Energy Hadronic Interactions.
-Sivers function and x is the Bjorken scaling variable. Also significant A N could be produced by the correlation between the quark spin (s q ), momentum (p q ) and transverse momentum (k ⊥ ) of the pion in the final state. Such an approach has been introduced by Collins 5 . Then the fragmentation function of transversely polarized quark q takes the form: < η >= 4.1 is consistent with zero up to x F ∼ 0.35, then increases with increasing x F . The first measurement of A N at negative x F has been done, and is found to be zero. Negative x F results may give an upper limit on the gluon Sivers function 13 . This work is in progress.
3 Differential cross sections for forward π 0 -Production The inclusive differential cross section for π 0 production for 30 < E π < 55 GeV at < η >= 3.8 was previously published 11 . The result at < η >= 3. 
Summary
Large spin effects have been observed at forward π 0 production in polarized pp collisions at highest energy √ s = 200 GeV at STAR FPD. The single spin asymmetry for positive x F is consistent with zero up to x F = 0.35, then increases with increasing x F . The asymmetry is found to be zero for negative x F . The inclusive differential cross section for forward π 0 production at √ s = 200 GeV is consistent with NLO pQCD calculations in contrast to what was observed at lower energy. First try to map the cross section in x F − p T plane was performed.
The near-future plans are to increase the statistics with the present FPD in order to measure the p T dependence of A N at fixed x F , and to extract the gluon Sivers function. In the longer term, plans include an increase of the angular coverage of the electromagnetic calorimetry in the forward direction, with a goal to disentangle the dynamical origin of transverse single spin asymmetries 17 .
